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disease has been known in Texas and New Mexico since 1888), but since then its apparent spread has been very rapid and extensive. In my report to the Ministry of Health in 19291 I gave a list of fifty countries in which undulant fever had been recognized. Another eleven countries must now be added to the list and, as you will see from the map (fig. 1 ), its distribution can now be justly described as world wide. In the United States, where, as the result of active propaganda, the majority of the medical profession are on the look-out for the disease, the only two administrative divisions in which undulant fever has not been recognized are Nevada and Rhode Island.
Did undulant fever start from an endemic centre in the Mediterranean and spread thence all over the world, conveyed perhaps by Maltese goats long famous for their milk yield ? No one can say, though it is a fascinating subject for speculation. One thing, however, seems almost certain, that in many countries the disease is FIG. 1. much more prevalent than the recorded number of cases would suggest, and that it existed unrecognized long before the first case was reported. Extension in England anid Wales.Wbhen I wrote my report for the 'Ministry of Health in 1929 I could only find published accounts of fourteen well authenticated cases of endemic origin (excluding laboratory infections) occurring in England and Wales. Since then interest in the disease has increased very greatly and has led to better diagnosis, though I am convinced, from the intensive search I have carried out over the country during the last four years, that many cases still pass unrecognized and that others, though recognized, are never reported. Diagnosis has, then, improved so rapidly that I am able to-day to give you an account of 115 well-authenticated cases occurring in England and Wales.
English and TVelsh cases by year of occtrrence. The distribution of these cases year by year may be seen from fig. 2 , which shows a rapid increase in the number 1 " Undulant Fever, with Special Reference to Animal Sources of Infection and the Possibility of its Prevalence in England and Wales." Miiiistry1 of Healthb Ileports on7 Pulblic Health andl Medical S7tbjects, No. 56, 1929. of cases coming to my knowledge, but does not, of course, represent the true incidence of the disease. A closer approximation to the true incidence would be obtained if the disease were compulsorily notifiable, as it is in New Zealand and many of the United States. (The bovine disease is compulsorily notifiable in France, Germany, etc.) .
American cases year by year.- Table I shows the rapid increase in the number of cases reported in the last-named country since 1922. Diagnosis of cases in the series.-Some interesting points emerge from an analysis of my series of 115 English and Welsh cases. It is obviously impossible on this occasion to give you for each individual case the evidence which I consider justifies a diagnosis of undulant fever. Generally speaking, however, the series excludes laboratory infection$ and those contracted abroad and includes, with one exception, only those cases in which there was fever of an irregular type, together with an agglutination titre for organisms of the Brucella group of more than 1 in 100. The only exception is the case of a man who drank raw milk from cows, the blood of 0 p lg one of which was found to agglutinate Br. abortus to a titre of 1 in 1,000. This patient had a fever of ten weeks' duration, which was clinically typical of undulant fever.
Though it is a good working rule to require a minimum titre of 1 in 80, or 1 in 100 for the diagnosis of this disease, one should, in my opinion, be prepared to make exceptions, as a pro-agglutinoid zone sometimes causes agglutination to be missed, and cases are on record in which the patient's blood-serum failed altogether to agglutinate a Br. abortus grown from the patient's blood.
However, in all cases except that to which I have just referred, the agglutinin titre was at least 1 in 100 and usually much higher. The average titre was rather more than 1 in 1,500 and in 52% of the cases it was 1 in 1,000 or more.
The diagnosis was confirmed by cultivation of the causative organism in an eighth of the cases in which culture was attempted, as will be seen from Table II . (fig. 3 ). The map does not of course show the true distribution of the disease, as all cases do not come to my notice, and grouping is apt to occur in districts where there is a pathologist or medical officer of health interested in the disease. The map does however demonstrate the fact that the disease occurs in all parts of the country. Sex of patients.-Of the 111 patients whose sex is known 73 were males and 38 females. This great preponderance of males over females has been observed in most countries where the disease has been studied and is difficult to explain. One would expect, a priori, that women and children would be the greatest sufferers, as they usually drink more milk than the men. In agricultural countries the phenomenon has sometimes been attributed to occupational causes, direct contact with infected animals being regarded as a more important source of infection than raw milk. This cannot however be the explanation in this country, as we shall see presently, and I venture to suggest tentatively that men, for the very reason that they consume less milk, are apt to lose that immunity to Br. abortus which women and children maintain by the regular consumption of infected milk and so men more readily fall victims to the infection when they encounter it. Maintenance of immunity by doses of the causative organism too small to produce clinical symptoms may also account, in part at least, for the apparently low incidence of the disease in human beings, in spite of the very wide prevalence of contagious abortion in cattle.
Ages of patients.-The age distribution of 110 patients is shown in Table III . It will be noticed that the disease is uncommon in the first ten years of life and commonest in the fifth and sixth decades, 61 5% of the cases occurring between 30 and 60 years of age. This is, on the whole, in accordance with figures given for other countries, though usually the most dangerous decade appears to be the fourth rather than the fifth.
-,tiology of cases in the series. Now let us see what indications as to aetiology we can obtain from a study of the patients' occupations and their history of drinking raw milk or coming into contact with infected, or possibly infected animals. Occupations of patients.- Table IV shows the occupations of 99 patients for whom this information is available. A good many different professions and occupations are represented, but the only categories that we need consider now are " farmers and farm workers " and " other persons living on farms." These two categories together comprise 13 persons, or 8% of the whole series. This low figure is in marked contrast to those given for other agricultural countries. Maclean reports that in New Zealand 47% of the cases of undulant fever have occurred among dairy farm workers, who represent only about 6% of the total population, and he concludes that " considering the probable exposure to more or less infected milk of a large part of the general population it is evident that milk infection plays but a small role in the epidemiology of the disease." In the case of our own country the opposite conclusion seems to me inevitable, but you shall judge for yourselves. Total number of cases in which raw milk was consumed = 78. Total number of cases in which there was direct contact with bovines but raw milk was not consiimed = 5. Total number of cases in which there was direct contact with bovines but raw milk was also consuimed = 3. I am afraid the table looks rather formidable, but in view of the numerous factors involved this seemed the simplest way of setting it out. You will notice that the evidence varies very greatly in different cases, in some cases the source of infection being proved up to the hilt, whilst in others only a history of drinking raw milk (i.e., milk which had not been pasteurized or boiled) or of contact with bovines, which may or may not have been infected, was obtained. It is, however, significant that 78 of the 83 persons concerned were in the habit of drinking raw milk, whilst only eight had had contact with bovines and three of these had drunk raw milk as well.
Infection by direct contact.-I have been greatly struck by the complete absence of veterinary surgeons, butchers and slaughtermen from the series. One would naturally expect to find cases among those who handle infected animals or their carcasses and such cases have been reported from Denmark, France, Germany, Esthonia, New Zealand and the U.S.A., being particularly common in the last-named country. There is good reason to suppose that our own country is no exception in this respect. I have been told of several cases in veterinarians in different parts of the country but unfortunately even the most persuasive letters have somehow failed to elicit particulars of these cases, so that I have been unable to include them in my series. At the annual Congress of the National Veterinary Medical Association at Folkestone last year at which Professor G. S. Wilson and I spoke on undulant fever and contagious abortion, Professor Wilson took the opportunity of examining the blood of a large number of volunteers among the veterinary surgeons attending the congress for agglutinins for Br. abortus. Blood was collected from 98 veterinarians, 63 of whom had been exposed to contact with aborting animals, whilst 35 had had no such contact. In the first group 15 blood-sera agglutinated Brucellae to a titre of 1 in 20 or over (six agglutinated to a titre of 1 in 80 or over) and in the second group only one positive result was obtained, the subject being a laboratory worker constantly handling cultures of Brucella whose blood agglutinated this group to a titre of 1 in 40. A control group of 30 Wassermann sera, supplied by Dr. Rosher, of Charing Cross Hospital, gave only one positive agglutination test, the titre being 1 in 20. I have no time now to discuss these results with the care which they deserve, but the author's conclusion that " veterinarians, slaughterers and farm workers frequently become infected with Br. abortus " 1 is, I think, fully justified.
Professor Walker Hall is going to tell you about the infection of the milk in his area with Br. abortus, and other speakers will, I hope, refer to the problem presented by the wide prevalence of contagious abortion among the dairy herds of this country, but I would like to say just one word about channels of infection other than milk.
Infection by indirect contact.-The handlinig of infected animals or their carcasses is not the only other way of becoming infected. The manure or litter of infected animals presents a r-eal danger, which has for years been insisted upon by my friend, Dr. Lafenetre, Director of the Veterinary Services of the Department of Herault in the South of France. In his most interesting book2 on this disease Dr. Lafenetre describes an epidemic of twenty-five cases, among the inhabitants of a small village, which was traced to a heavily infected herd of goats, which is shown in this photograph ( fig. 4 ). None of the patients had drunk the milk of these goats, but the manure of the animals had been used on the patients' gardens, and the onset of the disease had occurred in each case just fifteen days after the removal of the manure to its new destination. I had the opportunity of inspecting the guilty herd in company with Dr. Lafen6tre, after they had been removed to quarantine on the mountain side (under the law which had just come into force) and, in spite of photograph.
the failing light, I was able to obtain this FIG. 4. Conclusion.-This disease which, in my series of cases alone, caused four deaths and 1,113 weeks of fever, not counting convalescence, which was in many cases very prolonged, is one which deserves the very serious attention of both clinicians and epidemiologists. It is also a malady which provides a most fascinating study, often bewildering in its kaleidoscopic variety of manifestations, but for this very reason exceptionally gratifying to diagnose. And if diagnosis is not always the prelude to successful treatment, undulant fever does not stand alone in this respect, as even my most distinguished clinical friends will admit, and correct diagnosis can at any rate save the patient from much useless and unpleasant therapy.
In conclusion, may I ask a favour. Will all members of our profession make it a practice when they send blood for a Widal test to ask the pathologist to put it up against a Brucella antigen at the same time, and secondly, will they send to me at the Ministry of Health details of all cases of undulant fever coming to their knowledge (or at least the name and address of the doctor in charge), so that a true picture of the disease in this country may be obtained and measures be framed for the protection of our people from this sinister malady.
Professor I. Walker Hall said that some years ago an interest in the production of Grade A milk had brought him into contact with the frequency of infective abortion in the milking shed. In accordance with his advice the cows concerned were all isolated and disinfected, and the material examined for the causative factor. But the problem ever before them was the criteria upon whicib the cows could be returned to the milking herd and the milk added to the general daily output.
As time elapsed, the observations made in Denmark and Iowa suggested an extended investigation into the presence of Br. abortus in milks supplied to the householder.
Their first method was to inject the deposit from centrifugalized milk into guinea-pigs, and after a suitable period they attempted to isolate the Br. abortus from the organs of the animal. By this means they were able to demonstrate the presence of Br. abortus in 12% of milks marketed in Bristol. The method, however, proved slow and tedious.1
The daily consumption of milk in Bristol was about 18,357 gallons. Of this 8,400 gallons or 47w5% was cleansed and pasteurized; 521 gallons or 0 28% was classed as Grade A or certified; 9,436 gallons or 52 * 22% was market milk. Delivery was effected in bottles for 6,106 gallons = 33.2% ; delivery was effected as loose milk 12,251 gallons = 66 * 8%.
To cope with this quantity of milk it was necessary to devise a less complicated and more rapid method of examination. The experiments were detailed elsewhere.'
They led to the adoption of a method in which the determination of the presence and extent of the Br. abortus agglutinins in milk might be taken as a valid indication of an aborting cow in the herd from which the mixed milk had been obtained. On these lines the following evidence had been accumulated: 
The Br. abortus might be found almost equally in all classes of vended milk. In graded milks the findings showed an apparent increase, but it had to be remembered that bottles of graded milk were often drawn directly from individual cows, whereas churn milk was a mixture of milk from a number of cows.
In the latter instance, it was, however, possible that agglutinins from one contributing cow in a large herd might be diluted beyond the means of ordinary demonstration.
The comparatively high percentage of pasteurized milks that contained agglutinin prompted an inquiry into the action of those milks when injected into animals. The following figures showed that in no instance could the Br. abortus itself be demonstrated, and that the agglutinin condition present did not produce any harmful action upon the tissues of the injected animals.
For comparison the results with raw milk were appended: In an attempt to follow the distribution of the abortus-infected milk to the general population they had examined the serum of 590 healthy persons and found agglutinins for Br. abortus present in 7%, namely in 335 males = 7 -46%; 140 females -8-58%. Since January, 1930, they had adopted, as a routine measure, the titration for abortus agglutinins in all serums submitted from febrile patients for suspected typhoidal infections. In the last sixty-one specimens they had found agglutinins for Br. abortus present in 4-9%. In these instances the clinical conditions had been indicative of undulant fever.
Observations such as these would gairn considerable weight if it became the custom to test all influenza and other febrile disorders for the presence of serum Brucella antibodies.
Dr. Sinclair Miller (Harrogate) said he would describe some results obtained by treating undulant fever by protein shock.
His first case was in a man aged about 30, who came with the condition three years ago. When seen he had been ill six weeks with fever, and it had already been diagnosed as undulant fever when he saw the patient. His agglutinin titre when examined was 1 in 1,500. He looked healthy, and his physical condition was good. The doctor agreeing, protein shock was commenced, the man being given three doses at intervals of two or three days. After those doses there was no further rise of temperature, and there had been no recurrence during the time his case was followed up.
A year later he saw a doctor, who was running an undulant temperature, and had been doing so for a considerable time. He was taken into a home, but the temperature did not settle down quietly. The patient agreed to try protein shock. After it was carried out the temperature aborted, and there was no recurrence.
A third case was also in a doctor, to whom three injections were given, and he had no recurrence of symptoms or temperature.
A fourth case-in a woman-had been going on, with a recurrent temperature with remissions, for six months. When admitted to a home she had a swinging temperature. She was given protein shock, and after her second injection the temperature came down to normal and remained there. She has remained perfectly well since.
He had now had six cases of the disease, all of which had given a high agglutination titre against Br. abortus. One of them had required five injections, but finally-after fifteen days-the temperature had abated.
He used the ordinary T.A.B. paratyphoid material, and began with 50 to 100 millions. Dependent on the degree of reaction, he observed an interval of either three or four days. The protein shock raised the temperature to 1030 F., and there occurred sweating, shivering, and general malaise. Usually the temperature began to fall after the first injection.
He did not advance this as a panacea for this disease, but, basing his contention upon these cases, he submitted that it might be tried oftener than was probably the case.
Dr. C. E. Lakin said he wondered whether protein shock was likely to be successful in Malta fever. He had had a case of Malta fever under his care last year and in spite of everything he did the fever continued. Eventually (after six months) it terminated spontaneously. The patient was an artist, who had been wandering in Spain, where he drank goat's milk. He (the sn'eakerO supposed that cheese was another possible source of undulant fever.
Fleet-Surgeon W. E. Home said that according to his information there was no Malta fever before the Crimean War. It appeared in that island after the return of the soldiers to Malta in the men-of-war. Why did it come from the Crimea ? There were recently accounts of Malta fever in Baku and Batoum, also in Rostof on the Sea of Azof, in 1930, there was a case of abortive fever which simulated phthisis and others of undulant fever.1 Malta fever agglutinated very much as the disease under discussion.
Dr. Miller's experiences with injection of T.A.B. vaccine were of great interest. The cases at Rostof were treated by irradiation of the spleen with X-rays and all recovered. In The Military Surgeon, 1933, lxxii, there was an account of a case of Malta fever treated successfully with mercurochrome. Dr. P. Manson-Bahr said he believed that he had been the first to describe undulant fever in this country as due to Br. abortus,l in a paper which he wrote in 1927. Though at that date the organism was not isolated from the blood, the circumstances strongly favoured the suggestion. He was at the time in communication with Sir Percy Bassett-Smith, who, however, did not at all agree as to the probability. As Sir Weldon Dalrymple-Champneys had said, the disease was becoming commoner. Certainly tropical disease workers were now familiar with the association between abortus and melitensis, and he considered there were no outstanding clinical differences. He had seen only six cases of undulant fever due to the melitensis organism during the last twelve years. The melitensis cases ran a longer course than the abortus on the average.
Sir Weldon asked what limit of agglutinin titre should be accepted in diagnosis. The figure for abortus was higher than that for melitensis; the former might be 1 in 2,000, melitensis 1 in 1,000. Sir Weldon had mentioned the limit figure as 1 in 80; a colleague of his (the speaker's) had contracted the melitensis infection, and the organism was isolated from both blood and urine, but he never agglutinated at more than 1 in 80. So one did not know what diagnostic limit to accept. He had seen a case of what was probably abortus fever, in a woman, with an agglutination of 1 in 30.
With regard to the spread of this disease, was it likely that cases of it had always existed in this country but had not been recognized ? Or had the veterinary surgeons been unwittingly spreading the disease by wholesale preventive inoculations of milch cows with live cultures of abortus ?
The Chairman (Dr. H. Morley Fletcher) said that the chief clinical features in undulant fever were: fever of long duration, not always of the undulant type, slow pulse and sweats. The blood-examination showed a low leucocyte count or a leucopenia. He emphasized the great importance of including the agglutination test for Brucella abortus when the ordinary agglutination tests for typhoid and paratyphoid were required. He suggested that it was important that in cases of persistent-though often slight-fever in children, for which.no really satisfactory explanation was found, the possibility of Br. abortus infection should be borne in mind and agglutination tests carried out.
After the recurrent attacks of pyrexia had ceased, the patient might have for some weeks, or even months, periodic attacks of depression, sometimes of a serious nature, and if the temperature was watched, even when subnormal, it might show a periodic variation-in other words what might be called a subnormal recurrent pyrexia. A similar state of things had been described in cases of Hodgkin's disease exhibiting the Pel-Ebstein type of fever.
Dr. Geoffrey Evans reported accounts of two cases which showed the importance of watching for slight or even abortive cases. It was when the course was short that it might pass unrecognized. He stressed the diagnostic significance of sweating. The agglutination titre one month after the disease was 1 in 1,000 in one case and 1 in 1,250 a fortnight after in the second.
Dr. E. W. Goodall asked whether there was any evidence of this infection having caused abortion in women. He did not expect to hear that there had been many such cases, because the disease had not been extensively epidemic. One heard of sporadic cases but of nothing to correspond with the large typhoid outbreaks of the past.
This was not in his opinion a new disease; in his view there was no such thing as a new infectious disease. The late Sir James Goodhart had published a paper many years ago, in the Guy's Hospital Reports, on what he called "innominate fever," i.e., cases of fever in which he could make no definite diagnosis. Some of these might have been undulant fever. He (the speaker) had met with similar cases which had been sent into hospital as typhoid. The Spanish priest, Orosius, who flourished about A.D. 419, had described in his " History" a pestilence-which was said to have occurred in Rome about 275 B.C., in which there were so many cases of abortion in women and cattle that there was anxiety as to the continuance of both races. Whence Orosius got this information the speaker did not know, but he could hardly have invented it, though doubtless he exaggerated.
What was the relation between this disease and Mediterranean fever? Did one protect against the other? Did arthritis occur in it as he understood it did in Mediterranean fever ?
In respect of the serum reactions, he was more impressed with the evidence of the clinical symptoms than with the agglutination tests.
He had tried treatment by vaccines many years ago in cases of enteric fever and had met with some good results, but had found the method very uncertain.
This discussion had given fresh proof of what he had long contended-that raw milk was one of the most dangerous articles of food.
Professor G. S. Wilson said there was considerable difficulty in the interpretation of the agglutination reaction. He agreed with Dr. Goodall that it vwas unjustifiable to base the diagnosis of undulant fever on the agglutination reaction alone. Five years ago a titre of 1 in 80 or 1 in 100 had generally been considered sufficient for the diagnosis of undulant fever. Since then much had been learned about latent infections, due to the consumption of raw milk and to contact with infected animals. In certain sections of the community, which were exposed to the consumption of raw milk containing Br. abortus, latent infections were not uncommon, giving rise to agglutinins which might cause difficulty if one of the patients developed a pyrexial attack. The only satisfactory means was to take the agglutination reaction in conjunction with the patient's clinical condition. When undulant fever was present the titre was usually high, and a titre of 1 in 1,000 or over was so unlikely to be due to latent infection that it was almost always justifiable to refer the patient's disease to infection with Br. abortus. Latent infections in this country, causing a titre of 1 in 100 or over, were uncommon, except in specially exposed persons, such as veterinarians and slaughterers, in whom reactions up to 1 in 640 might be encountered. In the normal population in London, brought up largely on pasteurized milk, latent infections seemed to be exceptional, and a titre of 1 in 80 or over in the presence of pyrexia of unknown origin was strongly suggestive of Br. abortus infection.
When dealing with lower titres one was faced with considerable difficulty in making a correct diagnosis. The occurrence of a prozone might cause trouble. He had recently had a case in which a pathologist had examined the blood-serum in dilutions of 1 in 20 to 1 in 320, and the report was negative. Clinically the case was typical of undulant fever, and when he himself had tested the serum in a wider range of dilutions, a high titre had been found; the first tube, however, in which agglutination had ocourred was one containing serum in a dilution of 1 in 640.
Another difficulty concerned the antigen which was used. Strains of melitensis tended to go rough, and the rough antigen of this organism was not susceptible to a serum containing agglutinins against the normal smooth type. Unless absolutely smooth strains were used in the preparation of agglutinating suspensions, low titres might be obtained even in typical cases of undulant fever. Since Br. abortu,s tended to go rough less rapidly than Br. melitensis, it was not unusual to find that the serum of patients infected with melitensis agglutinated abortus to a higher titre than melitensis. Laboratory evidence was definite that pasteurization, as recommended in this country-1450 to 1500 F. for thirty minutes-killed melitensis and abortus, and extensive examination of milk which had been efficiently pasteurized had always confirmed this finding. Much of the pasteurization in this country was not carried out efficiently; the apparatus was often unsatisfactory in design and the process was not always supervised with the requisite care. He considered that, if greater attention was paid to the control of pasteurization, the risk of contracting undulant fever from pasteurized milk would be almost entirely eliminated.
Sir Weldon Dalrymple-Champneys, in reply to Dr. Lakin's remarks as to
infection' lbeing carried by cheese, said that cheese' was an infective medium, but only while it was fresh, the so-called unmatured cheese. The work done up to the present showed that in about a month the organism died out in cheese. Most of the cases in Frabce due to cheese appeared to have been caused by that made from sheep's milk. With regard to the duration of abortus cases as compared with melitensis cases, for the eighty-eight cases for which he had this information the average duration was twelve and a half weeks, with a minimum duration of three weeks, a maximum of thirty-nine weeks.
One very interesting case, which he had been seeing for some years, was that of a lady who, he believed, contracted the disease in 1886, and was still febrile. Her present symptoms were identical with those from which she had suffered in 1886, and ever since. He had seen her at intervals for the last four years, and she was still having rises of temperature to I01°or 1020 F. every evening, with drenching sweats. She had had one or two intermissions, but the condition returned and probably the organism was lurking in her spleen or lymph-glands.
The Chairman had referred to the clinical characters of the disease which would justify the diagnosis. He (the speaker) had been surprised at the frequency with which hawmorrhages occurred in this disease; they were more frequent than he had at first imagined. The bleeding might take place from nose, lungs, bowel, etc. In one of the fatal cases that he had seen--in a woman-the illness had begun with severe intestinal hmorrhage, and finally a haemorrhage of that kind had proved fatal.
He had seen a number of patients who suffered from severe depression. A director of a well-known firm told him that during his disease he had such severe depression on three occasions that he was on the point of committing suicide. He (Sir Weldon) confirmed what Dr. Wilson had said as to the frequency of bad pasteurization. The Chairman had mentioned the influence of the pasteurization of milk on the community. The drinking of infected milk was not, however, the only way of obtaining immunity in this disease. The production of artificial immunity was another method and one worth exploring.
In the South of France, where outbreaks of undulant fever were caused by the milk of infected sheep aind goats, they had tried immunizing veterinarians and herdsmen against infection, and had had considerable success, but he did not think the immunity would last long; the immunization would have to be repeated fairly frequently.
With regard to the fall of agglutinin titre in convalescents, he had a considerable amount of information about that, and it showed extraordinary variations. One might meet with a case of very severe fever with a very high agglutination titre, and within a few weeks of the termination of the fever the agglutinins had practically disappeared. There were other cases, not so severe, in which the agglutinins after an initial fall remained at the same titre for one or two years afterwards; possibly the infection was still lurking somewhere in the body.
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There were on record a considerable number of cases, well authenticated, in which the disease had caused abortion in women; in one of the cases the organism was grown from the pus on the surface of the placenta.
The only reason he could suggest for the infrequency with which cases occurred in groups was that so large a proportion of the population were immune to the disease from regularly drinking infected milk, and so did not manifest the disease.
He did not know whether melitensis infection, protected from abortus infection, but probably, as the organisms were so closely allied, one would protect against the other. He knew of several cases in which specific vaccine treatment had apparently given very good results; but.the disease was very irregular, and even if no treatment were given it was apt to terminate suddenly. When doctors were inclined to give vaccine treatment he advised them not to do so until the later stages of the disease, namely, when the temperature had become nearly normal; for if given when the temperature was high specific vaccines did not produce a good effect. It was not of much use to give vaccines made from old strains; besides, vaccines from fresh strains were now more easily obtainable.
